A novel strain, designated EM302
The genus Roseomonas is a member of the family Acetobacteraceae within the order Rhodospirillales proposed by Rihs et al. with Roseomonas gilardii as the type species [1] . The genus description was emended by S anchez-Porro et al. [2] and Venkata Ramana et al. [3] . At the time of writing, the genus Roseomonas contains 28 species and two subspecies with validly published names (www.bacterio.net). Members of the genus Roseomonas are characterized by their typical pink pigmentation, oxidative metabolism and coccoid-shape or coccobacilli-shape [1] . Species of the genus Roseomonas contain Q-10 as the predominant ubiquinone and C 18 : 1 !7c, C 16 : 0 and C 18 : 1 2-OH as major fatty acids. The polar lipids of members of the genus Roseomonas are diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine and phosphatidylcholine [2] . The DNA G+C contents of members of the genus are 65.0-71.0 mol% [1] .
Strain EM302
T was isolated from a soil sample collected from farmland located in Yesan-gun in the Republic of Korea. The soil sample was taken from the top 15 cm of soil and sieved through a 2 mm pore mesh. One gram of the soil was homogenized in 9 ml of sterilized 0.85 % saline solution by shaking at 150 r.p.m. for 30 min on a rotary shaker. One millilitre of the sample was serially diluted and plated on R2A agar by dilution plating. After plating, plates were incubated at 28˚C for 7 days and a pink-pigmented bacterial strain, EM302
T , was isolated. T for morphological, physiological and biochemical studies.
Roseomonas wooponensis
The 16S rRNA gene sequence was determined as described previously by Kim and Ka [4] . Almost full-length similarity was determined using the EzBioCloud server [5] and sequences from EM302
T and related taxa (retrieved from the NCBI database) were aligned with SINA (v1.2.11) according to the SILVA seed alignment [6] . The method of Kimura [7] was used to calculate evolutionary distances. Phylogenetic trees were reconstructed by neighbour-joining [8] , maximum-parsimony [9] and maximum-likelihood methods [10] using MEGA7 software [11] . In each case bootstrap values were calculated based on 1000 replications [12] .
Bacterial growth at 4, 10, 15, 20, 25, 28, 30, 35, 37, 40, 45 and 50˚C was assessed after 7 days of incubation in R2A broth. The pH range for growth was determined after 7 days of incubation at 28˚C in R2A broth adjusted to pH 5.0-10.0 at intervals of 0.5 pH units by using citrate-NaH 2 PO 4 buffer (pH 5.0-6.0), NaH 2 PO 4 -Na 2 HPO 4 buffer (pH 6.5-8.0), Tris-HCl buffer (pH 8.5-9.0) and Na 2 CO 3 /NaHCO 3 buffer (pH 9.5-10.0) [13] . Tolerance to NaCl was tested in R2A broth supplemented with 0, 0.5, 1.0, 1.5 and 2 % NaCl (w/v) after 7 days of incubation at 28˚C. Growth of strain EM302
T was tested on R2A agar (Difco), Luria-Bertani agar (Difco), nutrient agar (Difco), trypticase soy agar (Difco) and MacConkey agar (BBL) at 28˚C for 7 days. Growth under anaerobic conditions was determined in an anaerobic jar in the presence of an anaerobic atmosphere generation bag (Sigma).
Gram reaction was determined using a Colour Gram 2 kit (bioM erieux). Cellular morphology was observed under an inverted light microscope (AXIO; Zeiss) and a transmission electron microscope (JEM1010; JEOL) with cells grown for 5 days at 28˚C on R2A agar. The motility was tested by the hanging-drop method. Oxidase and catalase activities were tested using an Oxidase Reagent and ID Colour Catalase Reagent, respectively (bioM erieux). Degradation of cellulose, chitin and starch was determined using the methods of Smibert et al. [14] and Ten et al. [15] . Other physiological and biochemical characteristics were examined with API 20E, API 20NE and API ZYM systems (bioM erieux) according to the manufacturer's instructions.
Fatty acids were extracted, methylated and separated by gas chromatography (model 6890; Hewlett Packard) according to the protocol of the Sherlock Microbial Identification System after strain EM302
T and the reference strains were grown on R2A agar at 28˚C until they reached exponential phase. Fatty acid methyl esters were identified and quantified using the TSBA 6 database (version 6.10) of the Sherlock Microbial Identification System (MIDI).
For analysis of isoprenoid quinones, cells of strain EM302
T were grown in R2A medium for 4 days at 28˚C. Freezedried cells (100 mg) were treated with chloroform/methanol (2 : 1, v/v) overnight. Preparative thin-layer chromatography (TLC) was performed using Kieselgel 60 F254 plates (20Â20 cm, 0.5 mm thick; Merck) with petroleum ether/ diethyl ether (9 : 1, v/v) as the solvent. The resulting band was marked under short-wavelength UV light, scraped from the plate and redissolved in acetone. Finally, the ubiquinone profile was analysed using reversed-phase high-performance liquid chromatography (LC20AD system; Shimadzu) with an ODS-2 C18 column (150Â4.6 mm; Phenomenex) and a UV detector at 275 nm.
For analysis of polar lipids, cells of strain EM302
T were grown in R2A medium for 4 days at 28˚C. Polar lipids were extracted and separated using two-dimensional TLC according to the method of Komagata and Suzuki [16] . To identify the specific moieties of lipids, the following spraying methods were applied: 0.5 % a-naphthol in methanol and water (1 : 1, v/v) followed by spraying with 95 % sulfuric acid for glycolipids; 0.25 % ninhydrin in acetone for amino lipids; molybdenum blue reagent (Sigma) for phospholipids [17] ; and 5 % molybdatophosphoric acid hydrate (Merck) in ethanol for total lipids.
Determination of DNA G+C content (mol%) was examined by a fluorometric method [18] using SYBR Green I and a real-time PCR thermocycler (Bio-Rad).
Sequence analyses of the 16S rRNA gene showed that strain EM302
T was phylogenetically related to the members of the genus Roseomonas (96.5-92.6 % 16S rRNA sequence similarities). The strain EM302
T was closely related to R. wooponensis WW53 T (96.5 % 16S rRNA gene sequence similarity), R. arcticisoli MC 3624 T (95.2 %), R. aerilata 5420-30 T (94.5 %), R. pecuniae N75 T (94.4 %) and R. vinacea CPCC 100056 T (94.4 %). The phylogenetic tree based on the neighbour-joining method (Fig. 1) showed that strain EM302 T was grouped with the members of the genus Roseomonas and formed a distinct cluster distinguishable from the other species of the genus Roseomonas. The tree based on maximum-parsimony and maximum-likelihood methods showed similar topology.
Cells of strain EM302
T were Gram-stain-negative, aerobic, non-motile without flagella and coccobacilli-shaped (0.8-1.0 µmÂ1.5-2.0 µm in size). Colonies were circular with entire edges, convex, opaque and pink on R2A agar. The strain grew on R2A agar and nutrient agar (weakly), but not on Luria-Bertani agar, trypticase soy agar and MacConkey agar. The strain grew at 15-40˚C and pH 6.0-9.0. The strain grew in R2A medium without addition of NaCl and growth with NaCl was not observed. Optimal growth was observed at 35˚C and pH 7.0. The strain was positive for catalase and oxidase. Cellulose, chitin and starch were not hydrolysed. The results of morphological, physiological and biochemical characteristics that differentiate strain EM302 T from closely related species in the genus Roseomonas are listed in Table 1 .
Cellular fatty acid profiles of strain EM302
T and related species of the genus Roseomonas are shown in Table 2 . The fatty acid profile of strain EM302 T (>10.0 % of total fatty acids) included summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c) (69.8 %) and C 16 : 0 (8.5 %). The fatty acid profile of strain EM302
T was similar to those of the reference strains of the genus Roseomonas with minor differences. The strain EM302
T contained a higher proportion of summed feature 8 and a lower proportion of C 16 : 0 and summed feature 3 compared with the reference strains of the genus. The predominant respiratory quinone of strain EM302
T was Q-10, which is typical for the members of the genus Roseomonas. The polar lipids of strain EM302
T were one phosphatidylcholine, one phosphatidylethanolamine, one phosphatidylglycerol, one unidentified aminolipid, two unidentified aminophospholipids and two unidentified lipids (Fig. S1 , available in the online Supplementary Material). The polar lipid profile of strain EM302
T was different from the other members of the genus Roseomonas. Diphosphatidylglycerol, which is detected in other members of the genus Roseomonas (such as Roseomonas aerophila 7515 T-07 T and Roseomonas elaeocarpi PN2 T ) as the predominant polar lipid, was not observed in strain EM302
T . Therefore, strain EM302
T and other members of the genus Roseomonas are distinguishable by the absence or presence of diphosphatidylglycerol. The DNA G+C content of strain EM302 T was 65.7 mol%.
Roseomonas aerilata 5420S-30 T (EF661571)

Roseomonas vinacea CPCC 100056 T (EF368368)
Roseomonas pecuniae N75 T (GU168019)
Roseomonas rosea 173-96 T (AJ488505)
Roseomonas elaeocarpi PN2 T (AB594202)
Roseomonas mucosa ATCC BAA-692 T (AF538712)
Roseomonas gilardii subsp. rosea ATCC BAA-691 T (AY220740)
Roseomonas gilardii subsp. gilardii ATCC 49956 T (AY150045)
Roseomonas aquatica TR53 T (AM231587)
Roseomonas ludipueritiae 170-96 T (AJ488504)
Roseomonas aerophila 7515T-07 T (JX275860)
Roseomonas oryzae JC288 T (LN810637)
Roseomonas cervicalis ATCC 49957 T (AY150047)
Roseomonas rhizosphaerae YW11 T (KC904962)
Roseomonas aestuarii JC17 T (FM244739)
Roseomonas rubra S5 T (LT009499)
Roseomonas arctica M6-79 T (KJ647399)
Roseomonas alkaliterrae YIM 78007 T (KF771274)
Roseomonas terrae DS-48 T (EF363716)
Roseomonas lacus TH-G33 T (AJ786000)
Roseomonas eburnea BUT-5 T (KF254767)
Roseomonas soli 5N26 T (JN575264)
Roseomonas oryzicola YC6724 T (EU707562)
Roseomonas terricola EM302 T (FJ654263)
Roseomonas wooponensis WW53 T (KF619243)
Roseomonas arcticisoli MC 3624 T (KP274055)
Roseomonas riguiloci 03SU10-P T (HQ436503)
Roseomonas stagni HS-69 T (AB369258)
Roseomonas frigidaquae CW67 T (EU290160)
Roseomonas fauriae C610 T (AY150046)
Massilia chloroacetimidivorans TA-C7e 
Strain EM302
T had the main characteristics of genus Roseomonas. Cells of strain EM302
T were Gram-stainnegative, coccobacilli-shaped and pink-pigmented. Strain EM302
T contained Q-10 as the major ubiquinone and phosphatidylcholine, phosphatidylethanolamine and phosphatidylglycerol as the predominant polar lipids. These results support that strain EM302
T is a member of the genus Roseomonas. However, strain EM302
T could be differentiated from other related members of the genus Roseomonas on the basis of enzyme activities, fatty acid composition and predominant polar lipids. Strain EM302 T contained a higher proportion of summed feature 8 and lower proportions of C 16 : 0 and summed feature 3 compared with the reference strains of the genus Roseomonas. Diphosphatidylglycerol, which is the major polar lipid found in members of the genus Roseomonas, was not detected in strain EM302
T . Therefore, on the basis of the polyphasic data presented here, we suggest that strain EM302
T represents a novel species in the genus Roseomonas, for which we propose the name Roseomonas terricola sp. nov.
DESCRIPTION OF ROSEOMONAS TERRICOLA SP. NOV.
Roseomonas terricola [ter.ri¢co.la. L. fem. n. terra earth, soil, L. suff. -cola (from L. masc. or fem. n. incola) inhabitant, dweller ; N.L. n. terricola a dweller upon earth, soil-dweller, referring to the isolation of the type strain from soil].
Cells are Gram-stain-negative, aerobic, non-motile without flagella and coccobacilli-shaped (0.8-1.0 µmÂ1.5-2.0 µm in size). Colonies are circular with entire edges, convex, opaque and pink on R2A agar. Growth occurs on R2A agar and nutrient agar (weakly), but not on Luria-Bertani agar, trypticase soy agar and MacConkey agar. The strain grows at 15-40˚C (optimum, 35˚C) and pH 6.0-9.0 (optimum, 7.0). The strain grows in R2A medium without addition of NaCl. Catalase-positive and oxidase-positive. Cellulose, chitin and starch are not hydrolysed. Nitrate is reduced to nitrite. Acetoin, indole and H 2 S are not produced. Aesculin and gelatin are hydrolysed. Citrate is weakly utilized. The strain produces alkaline phosphatase, esterase (C4), esterase lipase (C8), acid phosphatase and naphthol-AS-BI- 
Esterase lipase (C8)
Gelatinase The type strain, EM302 T (=KACC 13942 T =KCTC 42906 T =NBRC 111477 T ), was isolated from a soil sample collected from farmland located in Yesan-gun in the Republic of Korea. The DNA G+C content of the type strain is 65.7 mol%.
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